(1) The self-thinning rule describes an outer boundary on the trajectories which even-aged stands of plants can follow in a space of log biomass v. log density. An important variant to the rule occurs in dense shade, but the exact nature of the variant remains unclear. We describe three alternative models of the effect of dense shade on the rule.
INTRODUCTION
where B is biomass per unit area, W is mean weight of surviving plants, N is density of survivors, and C is a parameter. Equation (2) describes a line of slope -1/2 on a graph of log B vs. log N, called a B-N diagram by Westoby (1981) . This thinning line represents an outer boundary of tenable biomass-density combinations. In full daylight, after even-aged stands have accumulated enough biomass to approach the thinning line, they lose individuals in such a relation to biomass accumulation as to travel along the line. The path taken by a particular stand on the B-N diagram is called a trajectory. White (1980) and Gorham (1979) have fitted Eqn (1) to the trajectories in daylight of over 100 species ranging from trees to herbs. The variation in C is remarkably small: only about 6-fold, compared to the 1011-fold range of W spanned by the data taken as a whole (White 1980 Fig. 1 (a) the thinning line is flattened from -1/2 to 0 below some density, while in Fig. 1 (b) it is lowered but retains a slope of -1/2. In both models the trajectories followed by particular stands may have various slopes, depending where they start from. In Fig. 1 (c At each harvest several pots were sampled at random; see Table 1 for details of replication. In each pot all plants rooted in a central 12 x 12 cm quadrat were counted and their shoots were weighed, oven-dry, as a group. A first harvest was taken shortly after emergence was complete, on day 9 (i.e. 9 days after sowing). Immediately following this harvest, two of the four bays (half the remaining pots) were shaded with a black nylon mesh stretched over rectangular frames which fitted over the bays. These shades were not selective for wavelength, and transmitted about 30% of the incident light. Further harvests were taken of the two treatments up to day 45. At this stage there remained fifty-six pots which had been in full light, and fifty-two pots which had been shaded. On day 46, thirty-six of the pots which had been in full-light were transferred to a shade bay, and thirty-two of the pots which had been shaded were transferred to a full-light bay. Thus there were in all four treatments: pots which remained in full light throughout, pots which were moved from full light to shade, pots which remained in shade throughout, and pots which were moved from shade to full light. Further harvests were taken at intervals up to day 1 15, when no pots of any treatment remained.
The transfer of pots from shade to full daylight and vice versa was made after biomass began to increase, following an initial decline, in the shade treatment. This time was chosen because the experiment was designed as a test of the model of Fig. 1(b) , and we wanted, therefore, to make the transfers after the populations in full daylight and shade treatments had begun to follow parallel trajectories. Our present interpretation of the results, as indicated in Introduction, Results and Discussion, is more complicated than a simple test of Fig. 1(b) .
Throughout the experiment, pots of each treatment were kept packed together, forming a continuous canopy. This further reduced edge-effects (already diminished by taking only a central quadrat in each pot). Pots were therefore moved following harvests, when transfers between daylight and shade were made, and after half the pots had been harvested the remainder were collected into two bays. In consequence each pot was moved frequently during the experiment.
Estimates of mean biomass and density often varied erratically between successive harvests, with density, for instance, appearing to show temporary increases over time-a logical impossibility. This resulted from high variance between pots (see Table 1 ). For purposes of analysis we do not attempt to interpret changes between successive harvests, but depend on trends over longer periods, analysed by regressions. To present a clearer B-N diagram summarizing the outcome of the experiment (Fig. 2) we have increased the replication for each data point by arithmetically averaging pairs of successive harvests.
RESULTS
Consider first the trends over several harvests. In the full daylight treatment, biomass increased throughout (Table 1 ). In the shade treatment, biomass decreased to about day 40, then began to increase. In the shade-to-full daylight treatment, biomass increased towards that in the full daylight treatment, and in the full daylight-to-shade treatment, biomass declined towards that in the shade treatment. The thinning trajectories (Fig. 2) are inconsistent with the model of Fig. 1(c) . After densities had reached about 10 000m-2, the shade and full daylight-to-shade treatments were subjected to the same light environment. Not only were they shaded similarly as a percentage of daylight, but they were thinning over the same time period, so fluctuations in daylight were the same for each. However over this period they followed different slopes (Table 2) , which must have resulted from the different starting condition of the stands. Fig. 1(b) as well as in Fig. 1(a) . Indeed, for these regressions to be construed as supporting model 1 (a) it must be assumed that all the experiments by chance began at the point where the thinning lines for full-light and for shade diverge.
A similar difficulty arises in interpreting our results (this paper, and Westoby & Howell 1981). We have found that trajectories of shaded stands have had slopes similar to those of unshaded stands over the later period of experiments, and have interpreted these as evidence for model 1(b). However to support this interpretation we have considered some early harvests of shaded stands as approaching the thinning line from above, and excluded them from regressions estimating the thinning line; and these exclusions were made a posteriori.
In 
